Our paper examines the volatility spillover between the stock market and the foreign exchange market in Pakistan. For long run relationship we use Engle Granger two step procedure and the volatility spillover is modelled through bivariate EGARCH method. The estimated results from cointegration analysis show that there is no long run relationship between the two markets. The results from the volatility modelling show that the behaviour of both the stock exchange and the foreign exchange markets are interlinked. The returns of one market are affected by the volatility of other market. Particularly the returns of the stock market are sensitive to the returns as well as the volatility of foreign exchange market. On the other hand returns in the foreign exchange market are mean reverting and they are affected by the volatility of stock market returns. There is strong relationship between the volatility of foreign exchange market and the volatility of returns in stock market.
1.

Introduction
Our paper examines the volatility spillover between the stock market and the foreign exchange market in Pakistan. Pakistan has gone through financial sector reforms during last two decades. The two important outcomes of the financial sector reforms in Pakistan has been the opening up of the stock markets and adoption of flexible exchange rate system.
Opening up of the stock markets resulted in a sharp increase in the inflows of portfolio investment. On one side such an investment helps in raising the investable funds and on other side it produced wild swings in the stock exchange market. For example, the Karachi Stock Exchange (KSE)-100 Index increased to 2600 in 1995 but declined sharply to just 878 in The relationship between the foreign exchange market and the stock market performance is well established [See, Dornbusch and Fisher (1980) , Branson (1983) and Frankel (1983) ]. The main objective present study is to explore the relationship between the stock market and the foreign exchange market in Pakistan. In particular we focus on the relationship between the stock market returns and exchange rate returns, and volatility spillovers between the exchange rate returns and stock returns.
The study is arranged as fallows. After this introductory part, section II Overview of the Stock Market and the Foreign Exchange Market. The section III elaborates the methodological framework. The data availability and preliminary data analysis is discussed in section IV. Cointegration analysis results are presented in section V. The results of EGARCH model are contained in section VI. Final section concludes the study.
Overview of the Stock Market and the Foreign Exchange Market
The stock market in Pakistan consists of three stock exchanges, namely the Karachi Stock Exchange (KSE), the Lahore Stock Exchange (LSE) and the Islamabad Stock Exchange (ISE). These markets are established on 1947, 1974, and 1997, respectively The stock market situation is described by the number of market indicators presented in Table 1 . As can be seen from the Table, Multiple exchange rate system was adopted in 1998. It consists of three types of exchange rate such as official exchange rate pegged to the US dollar by SBP, a Floating Inter Bank exchange Rate (FIBR) and composite rate that combines the official and FIBR rates.
Further the banks were allowed to quote their own exchange rates for currencies other than dollar and the rates for US dollar within the State bank of Pakistan buying and selling band.
Three tier exchange rate system was change into the unified exchange rate pegged with US dollar in 1999. Under the unified exchange rate system Rupee was allowed to fluctuate within a specified band, that is Rs 52.10 to 52.30 per dollar. In another step the bands from the exchange rate was removed during 2000 and rupees become free to float. It implies that the exchange rate is determined by the market forces.
Methodology
The study uses techniques of time series econometrics. First the time series properties of data are investigated. The financial time series, particularly stock market return, are not distributed normally; they generally are assumed highly Kurtic and we hypothesise that they are Leptokurtic. We used tests of skewness, Kurtosis and Jarque-Bera test of normality to test our hypotheses. The Augmented Dickey Fuller (ADF) test of unit roots is used to test stationarity of the data (Dickey and Fuller, 1979, 1981) . The volatility of the stock returns and exchange returns is judged by plotting the data.
To test the existence of cointegrating relationship between the stock market prices and the exchange rate we used Engle and Granger (1987) Because the tendency of stock prices to be negatively correlated with changes in the stock volatility, therefore, volatility spillover effect between the two markets, i.e., stock market and foreign exchange market is estimated by utilizing ARCH-GARCH methods proposed by Engle (1982 Further, the θ's allow asymmetry in effects of news from the respective market. The estimated parameter of GARCH term that is δB s B indicates persistence of volatility in the stock market asset returns.
The EGARCHB (p, q) B model for the forex market is given in the following two equations; Moreover, the θ's allow asymmetry in effects. The estimated parameter of GARCH term, δB x, B indicates the persistence of volatility.
Preliminary Data analysis
For the analysis we use weekly data from 1P The data on stock market returns and foreign exchange returns are presented in Figure   1 . The Figure 2 indicates the volatility clustering in the stock market returns. A similar result is contained in the weekly Dollar/Rupee exchange rate returns (Figure 3) . However, the phenomenon of the volatility clustering is particularly strong in the stock market returns series.
The summary statistics from preliminary analysis are presented in Table 1 . As can be seen from the Table, the data are not normally distributed (See Table 1 , row 9). Moreover, all series show skewness. The test of Kurtosis indicates that the series particularly RSt and RXt are Leptokurtic i.e., they have thick tail.
The ADF test of stationarity indicates that the series of stock market price index (LSPIt) and foreign exchange rate (LEXRt) are not stationary, they have unit root at frequency one (See Table 1 , row 10). However, the stock market returns (RSt) and the foreign exchange returns (RXt) series are stationary. Furthermore, Lung-Box Q² test (which have chi-square distribution) indicates the presence of Autoregressive Conditional Heteroscedasticy (ARCH) in the stock markets returns. 
Cointegration Analysis
Before estimating the specified bi-variate EGARCH model it is necessary to check a possible long run relationship between the series. This step leads to decide whether error correction term be included into the model or not. The long run relationship between the stock prices and the exchange rate is investigated by applying Engle-Granger (1987) As a second step we tested the presence of cointegrating relationship between the two variables by applying the ADF test of unit roots on the residual obtained from the cointegrating equation. The results indicate that there is unit root in the residual series. This implies that the two series are not cointegrated for the period under analysis. The result of this study is consistent with Granger et al. (2000) , Niehand Lee (2001) and Smith and Nandha (2003) . The finding of no cointegration between the stock prices and the exchange rate has clear methodological implications. This leads us to estimate the EGARCH model without error correction term in the conditional mean equations.
EGARCH Model of Stock Returns
The bi-variate EGARCH model is estimated by the Maximum Likelihood Method proposed by Bollerslov and Wooldridge (1992) . The results are presented in the Table 2 . As can be seen from the Table, there is significant price spillover from the forex market to the stock market. It implies that appreciation of the currency drags down stock prices in Pakistan. However, there is no evidence of price spillover from the stock market to the forex market. The results imply that the changes in the exchange rate movement signal important information about the future stock prices movements. Whereas stock prices movement has no information about the exchange rate.
The estimated conditional variance equations (Table 2) indicate that there exists volatility spillover from the stock markets to the foreign exchange market. Whereas there is no volatility spillover from foreign exchange market to the stock market in Pakistan.
Further it can be said that the news about the volatility of foreign exchange market has asymmetric impact on the volatility of stock returns. The significance of ARCH term from stock market returns also indicates that news impact on the volatility of foreign exchange returns is asymmetric.
The parameter θB B in the models measures asymmetric impact of innovation. If θ is negative, a negative innovation tends to reinforce the size effect, while a positive innovation tends to partial out. Therefore a significant and negative θB B provides evidence of asymmetry.
The relative importance of negative innovation to positive innovations in the volatility process is measured by the ratio⎪-1+ θ ⎪/ (1+ θ ).B
We also measured the volatility persistence of stock prices and exchange rate. The volatility shocks in the stock markets lasted for 5 weeks and in the foreign exchange market it lasted within one week. This result is based on the assumption of half life of a shock.
By using estimated bi-variate EGARCH model we perform simulation on the different impacts of good and bad news on the cross market spillover.
Conclusions
We have investigated the linkage between the stock market and the foreign exchange 
